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[0071] 

[Chemical 23] 

(3) 

[0072] 

A comb-shaped diol (compound D) is included in 
comb-shaped diols each having two secondary hydroxyl groups 
and three hydrophobic chains in the molecule represented by 
the above-described formula (3). In the formula (3)^ 
represents a hydrocarbon group such as an alley 1 group, an 
alkenyl group, an arallcyl group or an aryl group, or a 
nitrogen-containing hydrocarbon group such as a 
dialkylaminoalkyl group and, more preferably, a 
straight-chain or branched-chain alkyl group having from 4 to 
18 carbon atoms in total. 
[0073] 

and R^ each individually represent a hydrocarbon group 
such as an alkyl group, an alkenyl group, an aralkyl group or 
an aryl group each having from 4 to 21 carbon atoms and, more 
preferably, a straight-chain or branched -chain alkyl group 
having from 4 to 18 carbon atoms in total. Further, a part 
or all of hydrogen in hydrocarbon groups R^, R^ and R^ may be 
substituted by a halogen atom such as fluorine, chlorine. 
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bromine or iodine. and may be same with or different from 
each other and, more preferably, same with each other. 
[0074] 

Y and Y' each individually represent hydrogen, a methyl 
group or a CH2CI group, in which Y and Y' may be same with or 
different from each other and, more preferably, same with each 
other. Z and Z' each individually represent oxygen, sulfur 
or a CH2 group, in which Z and Z' may be same with or different 
from each other and, more preferably, same with each other. 
Further more preferably, Z and Z' simultaneously represent 
oxygen . 
[0075] 

n represents an integer of from 0 to 15, when Z represents 
oxygen, while n represents 0, when Z represents sulfur or a 
CH2 group. Further, n' represents an integer of from 0 to 15, 
when Z' represents oxygen, while n' represents 0, when Z' 
represents sulfur or a CH2 group, n and n' may be same with 
or different from each other and, more preferably, same with 
each other. As for a more preferable structure of the 
comb-shaped diol (compound D) , a comb-shaped diol represented 
by the following formula (8) is mentioned: 
[0076] 

[Chemical 24] 

(8). 
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[0077] 

In the formula (8)^ R^' represents a straight-chain or 
branched-chain alkyl group having from 4 to 18 carbon atoms; 
R^' and R^' each individually represent a straight-chain or 
branched-chain alkyl group having from 4 to 18 carbon atoms / 
in which R^' and R^' are same with each other. Polyurethane (Bl ) 
having a comb-shaped hydrophobic group is^ as shown in the 
formula as described below, synthesized by a reaction among 
two hydroxyl groups of each of polyoxyalkylene polyol (compound 
A) and the comb-shaped diol (compound D) and two NCO groups 
of the polyisocyanato compound (compound B) . Polyurethane in 
which a mol ratio of a repeating unit (a) is (1-x) and that 
of a repeating unit (b) is x can be obtained by performing the 
reaction under the condition that the mol ratio of the compound 
A to the compound D is in the ratio of (l-x):x. 
[0078] 

[Chemical 25] 

(1-x) HO-A-OH + xHO-D-OH + OCN-B-NCO 

[0079] 

A production method for the above-described polyurethane 
(Bl) is described in JP-A-11-343328 . 
[ Polyurethane ( B2 ) ] 

The polyurethane (B2) capable of being used as the 
polymer compound (B) according to the present invention is a 
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polymer compound having a comb-shaped hydrophobic group which 
can be obtained by allowing a polyoxyalkylene polyol and a 
comb-shaped diol to be linked with each other by using 
polyisocyanate and has a repeating unit (a) represented by the 
above-described formula (5) and a repeating unit (b) 
represented by the above-described formula (7)/ in which the 
mol ratio of the repeating unit (a) is from 0.3 5 to 0.99 and, 
more preferably, 0.35 to 0.90, while the mol ratio of the 
repeating unit (b) is from 0.01 to 0.65 and, more preferably, 
0.10 to 0.65. 
[0080] 

The repeating unit (a) constituting this polyurethane 
(B2) is represented by the above-described formula (5) and is 
same with the repeating unit (a) which constitutes the 
polyurethane (Bl). The repeating unit (b) which constitutes 
the polyurethane (B2) is represented by the following formula 
(7): 
[0081] 

[Chemical 26] 

(7). 

[0082] 

In the above-described formula (7), B is a residue 
(divalent group) of a polyisocyanato compound (compound B) 
OCN-B-NCO which has been deprived of an isocyanato selected 
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from the group consisting of polyisocyanatos each having from 

3 to 18 carbon atoms in total and is same with B in the 
above-described formula (5). D' is a residue of the 
comb-shaped diol (compound D') which has been deprived of a 
hydroxyl group represented by the following formula (4): 
[0083] 

[Chemical 27] 

(4). 

[0084] 

In the formula (4), represents a hydrocarbon group 
having from 1 to 20 carbon atoms such as an allcyl group, an 
alkenyl group, an aralkyl group or an aryl group and, more 
preferably, a straight-chain or branched-chain alkyl group 
having from 4 to 18 carbon atoms. and R^ are the same as 
R^ and R^ in the above-described formula (3) , respectively, and 
each individually represent a hydrocarbon group having from 

4 to 21 carbon atoms such as an alkyl group, an alkenyl group, 
an aralkyl group or an aryl group and, more preferably, a 
straight-chain or branched-chain alkyl group having from 4 to 
18 carbon atoms. 

[0085] 

Further, a part or all of hydrogen in hydrocarbon groups 
R^, R^ and R^ may be substituted by a halogen atom such as fluorine, 
chlorine, bromine or iodine. R^ and R^ may be same with or 
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different from each other and, more preferably/ same with each 
other. Y, Y' and Y' ' each individually represent hydrogen , 
a methyl group or a CH2CI group, in which Y , Y' and Y'' may 
be same with or different from one another and, more preferably, 
same with one another. 
[0086] 

represents an alkylene group having from 2 to 4 carbon 
atoms in total; k represents an integer of from 0 to 15. n 
represents an integer of from 0 to 15, when Z represents oxygen, 
while n represents 0, when Z represents sulfur or a CH2 group. 
Further, n' represents an integer of from 0 to 15, when Z' 
represents oxygen, while n' represents 0, when Z' represents 
sulfur or a CH2 group, n and n' may be same with or different 
from each other and, more preferably, same with each other. 
[0087] 

As for a more preferable structure of the comb-shaped 
diol (compound D'), a comb-shaped diol represented by the 
following formula (9) is mentioned: 
[0088] 

[Chemical 28] 

(9). 

[0089] 

In the formula (9), R^' represents a straight-chain or 
branched-chain alkyl group having from 1 to 18 carbon atoms; 
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and R^' and R^' each individually represent a straight-chain 
or branched-chain alkyl group having from 4 to 18 carbon atoms, 
in which R^' and R^' are the same with each other. Further, R"*' 
represents a 1,2-ethylene group, a 1 , 3-propylene group or a 
1,4-butylene group. Polyurethane (B2) having a comb-shaped 
hydrophobic group is, as shown in the formula as described below, 
synthesized by a reaction among two hydroxy 1 groups of each 
of polyoxyalkylene polyol (compound A) and the comb-shaped diol 
(compound D' ) and two NCO groups of the polyisocyanato compound 
(compound B) . Polyurethane in which a mol ratio of a repeating 
unit (a) is (1-x) and that of a repeating unit (c) is x can 
be obtained by performing the reaction under the condition that 
the mol ratio of the compound A to the compound D' is in the 
ratio of (l-x):x. 
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[0106] 

[Production Example 1] 

[Production of comb-shaped diol (D-1)] 

A 500-ml round^bottomed flask was provided with a 
magnetic stirrer^ a thermometer and a dropping funnel. 64.6 
g of 2-ethylhexylamine (manufactured by Kanto Kagaku) was 
charged in the flask and, then, an inside of the flask was 
displaced with nitrogen. 
[0107] 

Next, the flask was heated to 60*'C in an oil bath and, 
then, 220.0 g of 2-ethylhexyl glycidyl ether (trade name: ADEKA 
GLYCIROL ED518; epoxy value: 220; manufactured by Asahi Denka 
Co., Ltd.) was dropped from the dropping funnel consuming 40 
minutes while stirring. After such dropping was completed, 
the temperature of the oil bath was raised to 80°C, to thereby 
heat the flask for 10 hours. Subsequently, the temperature 
of the oil bath was raised to leo^'C and, then, a small amount 
of unreacted article was distilled off in such a reduced 
pressure as 3 mmHg by using a vacuum pump, to thereby obtain 
a comb-shaped diol (D-1) (average molecular weight: 537, 
determined from OH value) added with 2-ethylhexyl glycidyl 
ether at a ratio of 2 mol per mol of 2-ethylhexylamine with 
a yield of 90% . This diol ( D-1 ) is represented by the following 
formula : 
[0108] 
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[Chemical 30] 
[0109] 

[Production Example 2] 

[Production of comb-shaped diol (D'-l)] 

From 110.9 g of 3-dodecyloxypropylamine (manufactured 
by Koei Chemical Industry Co.^ Ltd-) and 277.1 g of dodecyl 
glycidyl ether (trade name: ADEKAGLYCIROL ED502; epoxy value: 
304; manufactured by Asahi Denka Co. , Ltd. ) , a comb-shaped diol 
(D'-l) (average molecular weight: 802, determined from OH 
value) added with dodecyl glycidyl ether at a ratio of 2 mol 
per mol of 3-dodecyloxypropylamine was obtained with the same 
procedures as those in Production Example 1 with a yield of 
90%. This diol (D'-l) is represented by the following formula: 
[0110] 

[Chemical 31] 
[0111] 

(Production Example 3) 

[Production of comb-shaped diol (D'-2)] 

From 93.7 g of 3-dodecyloxypropylamine (manufactured by 
Koei Chemical Industry Co. , Ltd. ) and 220.0 g of 2-ethylhexyl 
glycidyl ether (trade name: ADEKAGLYCIROL ED518; epoxy value: 
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220; manufactured by Asahi Denka Co. , Ltd. ) , a comb-shaped diol 
(D'-2) (average molecular weight: 620, deteirmined from OH 
value) added with 2-ethylhexyl glycidyl ether at a ratio of 
2 mol per mol of 3-dodecyloxypropylamine was obtained with the 
same procedures as those in Production Example 1 with a yield 
of 90%. This diol (D'-2) is represented by the following 
formula: 
[0112] 

[Chemical 32] 
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2^c|6i|^Tffiv^P,^^S3KJJ:^•u:7^:x;|»|g (a) i: UT 

• r ^ y /^^^^/w-^^fi-a^^^. u V • ^ >^ y 
/^®^;>t ^/^^a^^. u >' . tf — yi- • ^ ^ y 

10 0 3 7] ±U<D^^fj::^D:tl^y^>^mnn (A) 
ri:;55Tt5o i^')ituy^>mm (A) f^. 7Ky;i-u 

y^i^mm (A) :fe<tt;^ii55>-^{t:^i^ (b) (^^-^tffii 

0 OSSlaSt-^fetU-C. SO — SSmfilFB. ^if^b<H6 

o — QSSfiS?. $^(;iji5f*L<Ji7 0 — 9 omfi^o 

(A) <lrffiv^-5i:. ii53^ig[T*S§^i4i-^iX'5:7 ^/bA^ 

[0 0 3 8] mwmii^m^^'t^n^^it^f^ (b) 

(B) ft. (1) 
[0 0 3 9] 

[ftSl 9] 

— [-A (1) 

[0 0 4 0r-C^*5$tu5ilfe?)igb^^ (a) i:. 

(2) 

[0 04 1] 
[^b2 0] 

— f-D (2) 

[0 0 4 2r'e^*:»^ttSj^!9igb^^ (b) i:;5^f>/^ 
5o (a) O^/Uit^JlO. SS-'O. 9 

9, J:o^?^u<iio. 35-0. 9 o-e^t), i^^^ag 

Um^it (b) (O^/Vjtm-tO, 0 1—0. 6 5. ^^itt 

*L<fio. 10 — 0. es-e^So wne>i^03SL¥ 
i^^^V:t\yy^>^mm (A) ) co^;ic{t:«i:^;5S^^"efo 

So 

[0 0 4 31 m^^it-^m (b) ^3i-v^3 



:^^n-;7 h^^:7^— (GPC) «fe : TKy;?^ 

(Mw) 75^5, 000—10, 000, 000. 
*U<ttl0, 000 — 1. 000. 0 0 Ot^fSffltC^!) 

iSU^ii (a) ^^-T-blE^C (1) ^(^2^gA^^i- 

i^i^yi^V (HO-A-OH) rfc-So 

[0 0 4 4] w<D7Ky :^=^->r/u^l^>'7Ky /u- ab 

ffii^Si:. ma^^it^m (B) dSfcir^l^jKy ^u-^?:/ 
oT. ii55^^^^0(^7^$Sgtci jgiTKS&g^W-r 

[0 0 4 5] ¥S(^cOTyu=^rU>-;*-=^-!^-r LTfi. 
K(^^^^;65 6 0 SS:%Jl^-hfc tf)^X.^m^i^\^< . 

[0 0 4 6] r<^>fL'^i^A05>^l:i±x J I S K 1 

5 5 7 (Tjf y !^ :x^7K y 

^fi^immm (koh mg/g) ;6-p>^m^h.6^ 

(Mn) m^(r)m\Z.\^^ Mn = 5 6. IX 

1 0 0 0 X f -r ii^^ms) (omm^^t^m. ^ ico, ^^co 

= 2) -T?. U< tt4 0 0 - 1 0 0, 0 0 

0. <fc0^f*U<ti9 0 0 — 2 0. 0 0 0. 

u<»t900 — 9, 0 0 o<otefflJ^t;ifcs. 1^5^*1^-$^^ 
S;i5 4 0 05j5?^-eji. iSSf^^Yb-a-i^ (b) (dM-ElW-^^ 

0. ooo^m^^t. m'^mm<^s:r>. ^^Rjt^ 

\^tj:\^^m^7f>>ih^o 9 0 0 - 9 , 0 00 

m (A) ^c:^s»L^v^^§53^^{b^i^ (b) ^^t>»i^u 

[0 0 4 7] rcojKy :^^>'r/i-deu>'7Ky jj— /u «b 
^ifeA) ^br2mii£iC_b<D3Ky:^dj^vr/v=srU'>';}^y 

(b) ^/T^-r±fS^ (2) 4^<7)2^^D<Sr^i-5 
/I- (HO-D-OH) ti. :$>^f^{Cj^i^m-T- 
1^4-2 101ffi^{b7K^S^^i;^/i< i:t>2f@Jeil±'bo 
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[0 0 4 8] ±^(Dim<DmityKmm(Dmti.x\±. t 
T)\^^=^f\^^^ T^yv-^/^s. ry-^/i-STj^ 

[004 91 «5?^i^:^--/K^#*&«:i^^t:7K^o;^;6^e>;^^ 
oTV^T^ J;V>75S, — -r/i^^ (-0-) . 2Ky3i— r 
/u^. 3igiT^/g (-N (R) -) <if 

0-2 9 8 2 6 l-^^US-4 4 2 6 4 8 S-^lC^^tt 

(-0-CH2CH2-0-^/i<!f) ^#*&{C^-rSi^:?f-- 
/i-^. Bfliabfc^ (3) . (4) . (8) ioctr)^ (9) 

10 0 5 0] #?f0e^:^->'U<J:LT^t>^"^ bV^?i^^<J:U 
^^UT. 3{ioi^^>fb7K*^;ft5^7:7 hurvN^JE^ 

So 

[0 0 5 1] ±ia<3Di^93SL^<i (a) i:iySb»9agU^{fi: 
(b) t:^^hf^^mm(DM^^it^!^ (B) :d51»J!icoi^ 

^tz^^^a-xmrn^rixm^tj^ii^ti^^ ^T(oxoiicmm 
yhxh^. M^^it^i^ (B) t^-^m^mmt<Dm 

mm\^\ ^tJigu^fi: (b) nmj^(Dm7km^ 
^i'i>mf^mj:^=^y hxih^ . m^^^t^^ (B) 

(a) 'i:^J!i^oF^(O|?.®tc:A0 5i^. Myi^&^tmr)^ 

(o^^^. m^^it'^m (B) i:afii<tota^^^fpj±$ 

t^ii^iiiS^^^b-a-i^ (B) ^tC^A^tuSr i:-eiK!l^O^ 



[0 0 5 2] it'^^Atm^i^:t—jv^%<:2mmxh 
-sis^sxt^. mcm'^^t\^^i>(oxytf£\^\ tztK. 

it^mAtmmi^^—^^t^^u^>^^^x^<*z 
<::Ltr^x^^. 

[0 0 5 3] -^tc. V^^^/^;^; — 2J<^- h?^^V>Lv?7a: 

x^<rzti>x^^. -^ft. mmm\cT^ym^^^^ 

i—ht^RJt^'^XM^'T'it^^ (B) ^n^zth 
[0 0 5 4] fiti^X^, i^^ yi^T-r— h(Di^:t—/l^m 

iy:t—/i^t^i^^ yiyr-r- hx'^<:^taj:m^\^^ 
mtix\^^^o 

[0 0 5 5] (1) . ^ (2) tCjoJtSag^^SX 

J:iil^tti^7K6tiT-fc D > M^^it^^ (B) 

i: %:Rjt^^'^xn<btiftm^mcNc om^^T^y'i- 
[0 0 5 61 £AT-cf^. ^mmxm^^^hti^isi^^it^ 

m (B) i: LT^k:^i^A<^:^?^i^:^^-/^«i:=S:v>-f yv^r 
h-Cil^UTt. (Bl) . (B2) 

xm\i^hf\.^n^^it^^ (B) y i^UiJ'XD^Zfjc 
mM^f\.i>h(ox\^f£\^\ -^ft. y^mmi^^^^mmmwi 

^i-y^>^mm (a) izmm't^ztf>>x^^tK ^y 

ABs^l^ai. ^y^g'{bfc'=./^/cCif<^ife<^^^Mi*^ 

[0 0 5 7] [TKy 'i^ixi?^^- (B 1) ] :$:^P^-CJi55^^ 

(B) ti.xm\^^^ztr^x^^yr^]}^i^^> 
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(Bl) :^V:^^Z^r/i^^i^>^V:t—/\^tmW^ 

iSLmti (a) i:jyfeOigU^{fe (b) <td>P>?fc«9. 

iSL^^S (a) O^/Uit^^^i^o. SS'-O. 9 9. <t <9 



O H 



(b) (O^/l^\tmi>^0. Ol—.O. 6 5. X^0^L< 
\tO. 10~0. 6 5-efe-5o 

[00 5 8] 7Ky^u^> (B 1) ^mm-r^moi&L 

(a) li. (5) -C^fc^neo 

[0 0 5 91 
Ut2 1] 



H 



O — A — O— — B — — 



(5) 



[0 0 6 0] ±15^ (5) ^c*3^/^T. Afi. ^>?:t< tt> 
m^m^LT^wtm^mi.. t^^. ^w-^^^^^-m (Mn) 

40 0 — 1 00, 0 0 OCOsKy ;i-=^i/r/V^Ui/3if y 
— Hb-^i^A) HO-A-OHOi|^i7K^^^g {2m 

Vit^^ iit^^B) OCN-B-Ncocoj!5i^ y>>r 
[0 0 6 1] ±^(D^V:^^iyT/i^^\^>7i^V 

^^5>^m^or^pk^s^cl^7K^g^^-r^3Ky:r:3r^^ 

[0 0 6 21 *S^*:<^T/^^r^'V::d-:¥1^-< K<b LTH:. 

0^^^;55 6 *0SS%J^±fc6:icb:*5<J: '9$?*b< . 4^ 

Vcom-^m (PEG) 
(0 0 6 31 r0^b'^i^A(^5)-^fi{*. J I S K 1 
5 5 7 i^V ^\-^^>'myf^V=^-y'/i-um:ffm) xm^ 

^tV^Tk^SfiB (KOH mg/^g) 7&*lbStti^nS|gC 
(M n ) m^comi^ii^. M n = 5 6 . IX 

1 0 0 0 X f - (7i<.mmm)(Dmm^:d^f^ ^ ico, ^^(d 

f 1 5>^^c07ic®?S<0|&^^fc> 0lJx.^^i^;^^-/^'CO 
^'^Jtf=2)t?, ^fl^ U< ft4 0 0— 1 0 0, 0 0 
0. <i: '9$f* U< Ii9 0 0 — 2 0, 0 0 0. ^ibtC^if:^ 
L<ll9 0 0'-9. 0 0 0(DiKffiP^(Cfe-5o 

Mt^4 0 ommx.n. /if y >'(Dm^^i^^^mi>^ 
i&-t^'^m^^*^:^^o */c, 1 0 0 , 0 

l&^755foSo l^^*&^^^S;5S9 o O'-g, oooi^telS 

(A) iCjEMUav^/Ky l>Ui$'>-^^^SSiitU^l/^ 
[0 0 6 41 ±fS<D;K y y i^T h ^k^^fe ({k-g^ifei 

B) ti. «:btJliJi;&^4ey ^ yi^T:^- h^. 

xKy >f y v^T^- h!^:fo J:u55r#i^^y y v'r-:^- h 



s-'i 8 07Ky-<y^>T-:h-h{k:^ifef 
-T^feSo :^y-r yvr-t— hiico^^M^^^&si 8 J: 

U 5>^P^{-NC0^^3^SJeJLJi^t- y yv/ri- 
;i5oT. 5>^i^tcNcog^2j®wrsi^'f yv^r-^- 
[0 0 6 51 ^4^j5iff5i^4^y-r yvr^-hlif^> nc 

bxf*. y ^u>v^-Y yv'T:^— 3i^uv^;:^-<yiy 
T":^— h> h-y y^u^^^^>rye/r:t-— i-y^/^^i 

— -<>'^y ^u>v^-f yi^T-^— 2-y^/wyr5' 

-r—h (ii^^HMD I t^-t) s ^z^^ y 

-r-h. Vi^>i^^yi^ri—h:^^/u=^:^y'/i^ mff 

5-v?y f^/i^^^^-y-v-i.e- yyri—v^ 2,2,4-h 
y y^yu-<v^ s^-f yi^r-:^— y':^^^*/^ 
yi^T":^— h. 2.4,4- h y y ^/^^=^f->'-i,6- >^ 
-fyv-r^— T'j^y^i^vv^-f yv^T^— ^j^^ 

"l/T-r—V. Y^)'ftiy^'^ui^^y^y'yT-r—Y. TV 

yi^T-r—h, ^^^^^y^'^x^i^-j^ y^/T-r— 
h y y^/u^=¥i^y^uv>?-ryi/r:^— h^tDv' 

[0 0 6 6] m^mmm'^^^)>(y^yr^-vm\%s nc 
oS(Dr^^^ cr u :ym'^m.^w^^hr>if^ y ^ y 

-fyi^T^— h. iy^ ^^^•t^^^-l, 4- v?-f yv'T^h— 

i-y^/i^iy^ 0-^=^1^ >-2, 4- i^-f y i^r^— 
f^/viy^ n^:3^i^:x-2,4- i^-f yv'r-:^'- h. 4,5-i^y 
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4^ci>>:/^yv'T-^— h PDi tm-t) . vi^ 

r3^^U/U-J;A^^\.;;>i ^ >-4, 4' "V^-T y v^T"^— 2. 
2' - "f-ZV-J-y^ u^deexyl'pt >'-4, 4' -v^^ y '>T 
3,3'- V:^^}W'\y^^^•^-yJVi^^:y-^^^' - 

-j-< yi/T-r—v. 4,4*-p«^U'>'- tf;^ (-r y-^r-^ 
'^^v'/w y vr-t*— h) (al^ I P C I ^B^-f ) . 1, 
V V yi^Ti— h (ii^H-TD I t^-t) . 

H-MDi tm-T) . yKmit^iyV u^v?-ryvT^- 
-r—h^^^zi' (iii^NBD I tm-t) ^(Di^-{ yi^r-r 

[0 0 6 7] ^^m^D^yi^T-r—hmn^ NCOS 

0. MrWmtVX}^. i,3-*>i:m.4-:7ai^uvi^-<y 

v'T:?— l-y^/U-2,4- >'airiU'>'i^^yi^r'j— 
h (2.4-TDI) . ^^1^-2, 6- yi^ 
T-r—h (2,6-TDI) . l-y^yW2.5- :7iii — IxVS^ 
-{ yi^T-r—h. ^yU-S, 5- >^ oin U Vv^-f y->T 
-f— i-^f^/W2,4- y zc=.u:yiy^ y-yT-^— 
W yyDi:VW2.4- :7ai^u>'>?>r y v^T:^— 1. 



3-i^y ^/u-2,4- :7 3i=iu:^i^>f yi^T^— i,3-v^ 
^5^^1^-4,6- y v^T:^— l,4-v?y^ 

/W2,5- :7aiJ=.u>^>?-i' y v-r-:?-— m- ^v'u yv' 

yi^T-r—h. i^:r.'f-/i^-0'^>i^-{ yi^T-i—hs 
iy^ y'yu}^'ju^:yif:yiy^ y-yri—h. i-p^^^i^- 
3.5-v?^^yU^>'ifV-2,4- i^-C y v-T-^— 3-^^^ 
/W.5- >?^^/t'-<^^-^>'-2,4- >?>f y->T:^- 1, 
3, 5- h y ^^/U--<Vif V-2,4- y->T:^— 

^y:^-i, 4- iy-{ yiyT^-'h. -ry^ V v?-r 
yi/'T-^— i-^^yu^r^i? y ^^^yi:^T:^ 
-h. ^yi^V>-2,6-i^^yiyr^-h. 'f'y^')iy 
-2,7- v^-r yiyT:^— i, i-v^:^y^/u-2,2*-v'>r y 
ixr':t— tr>^3.— /i>-2.4'-':?>r ys^r-^— tr^ 
3. :::i/w4, 4'- v^-r y^/r^— h> 1,3-tr^ (i-^y^/T 

f-h-l- pf^yu^^/v) 3,3'- -jy^'f'jv\i*y 

4*-v?-< y v-r^— h (MDI) . e^>^ai^/u^^>'-2, 
v^T-^— UVv^^yi^T-^— h (XDI) m 
[0 0 6 81 ^C0te<?5jKy-f yixT:^— UTti. 1, 

6.11- ^lyv'ti v')^ yi^T^-v, h8-i^-{ yi^ri- 

— h-4- -f y i/T-^— h ^/^:^iJ^ ^ l, 3, 6-^:^1^ 

?^^i->hV^yiyr^-hfj:^i)*^mfhth^o ^-v^ 

(Bl) (b) fi. 

(6) -r^ip^ttSo 
[0 0 6 9] 
[{b2 2l 



OH HO 
O — D — 0-B-iif_B — lif — 



(6) 



[0 0 7 0] ±12^ (6) JC*5V>-C. Bli. 

\±f\.fz^^')y( y^yr-r-hit^^ iit^m^) ocn- 

t?If2^ (5) {difoNt'SB^I^ir.-CfoSo Dtt. 



(3) '^mt>^)x^mmi^:t—;\^ at^m^o) (r>m.7m. 
*[o 0 7 1 ] 

Ut2 3] 



»K ^ ^ 



[0 0 7 2] «0?i^':^;a— (it^mu) ±fa^ 



(3) 



Wi^^fbTK^s. J: ^tf * u < \t±mmwi^m^ 4-18 

[0 0 7 3] R^*5j:U5R^tt. i^^l^^|^4-2 ICOr 
1 8<DiE^)l^/^</^L^ll^^4^T/Udey^S-C^>ap "^tl. 
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[0 0 7 4] Y*5J;U^Y* li. i^Bs P^^/l-S^c^l/^UC 
10 0 7 5] n»*. Z;65^^<D^^fiO-'l SCOMfC-e 

tb^. Z/5sef^jS?'c^v^bCH2 ^co:!^'^-}^ o t*fo^o :i 
fc. Jl. Z* ;dS®?^co*i^{iO'-l 5<^'®Em-Cfo 

uv^fil5tt UTT^ (8) <Dmmi^:t—ji^tm^fhti 

So 

[00 7 6] 



[fb2 4l 



(8) 



[0 0 7 7) (8) 4^. R'' s 

R^' ni^mm^^T^^^ 4-18 ^^iE0:t^/^^/^ b^^n^^^btr 
^w-rs^-Ky (Bi) T^},cmt>i-^o 

(1-x) (b) O^/ult^ 

it^^s (1-x) : xcDtt:^TSi^:$-fr5r<i:(cJ:0# 

[0 0 7 8] 
Ub2 51 



a-x> HO-A-OH + X HO-D-OH + OCN-B-NCO 



OH HO 
O — A — O-Ji-N — B — isl — LL 



OH ^ S 

O — D — O— A — B — isi — 



[0 0 7 9] ±i2<07Ki; i^i^i?'^- (B i) 

oi/>Tit. mm^ 11-343328 -^^^tcfsii $n 

l^^^J^U^ly (8 2) ] ^^5^r-ii55>^|b^i^fel (B) 
tX^xm^f^^^tt^^t^^^i^}) ^i^^l^ (B2) Ji. 

i^5>^^b^i|fe»-efe'9> Btris^ (5) -c^tJ^n^jgifjs 

(a) i^f2^ (7) -e^*D^n5i^<9 3SL¥ 
ffi (b) ^^^J^b^c^":?. (a) (D^fV\tm^ 



0. 35-^0. 99. J;t)^*L<J10. SS-'O. 9 

0"efci9. ;Nfe9igbm^ (b) <?5^/uw:^d50. 0 1- 

0. 65. J:'9$f^L<(i0. 10-0. 65-t?fc6o 

[0080] ro2Kye7u^>' (B2) ^mm-^Wk^ 
iSbmfi: (a) nrrie^ (5) T^yi^ix 
(Bi) ^m^'t'^m'o'i^x^^^ (a) irfuc-e*? 
So 2Ky!>u>5^>' (B2) ^m^^•t^Wk^'&\.m^L 

(b) Ji. (7) t?^*?^tt6o 
[0 0 8 1 1 
[>fb 2 6 1 



OH H 



(7) 



[0 0 8 2] ±1S^ (7) ^CjoV^■C. Bli. ^J^^H^ 

«;5S3-i 8co;j?y>r yi^T-^- h^jzfj^^^-ss^js^e)® 

\lMz.if^')-< y^^T-r-VW^.^m ({b-^i^B) OCN- 
B-NCOOJUi-r yi/T^— (2fiiS) -c$>t). 



^IS^ (5) tC*3*t5Bi:I^DTfo6o D* tt. 
(4) "e^*5$tt5fflf?^i^2t— yl. ({b'&ifeD' ) <7)jaJL^ 

[0 0 8 3] 



-U- 



Ut2 7] 



HO, 




OH 



Y' 



(4) 



[00 84]^ (4) R^ti. ^mm^^l'--2 0 

ts^xj^R^it^ -^rix-^Ptbffris^ (3) ^c:*3^tSR^ r=* 

[0 0 8 5] *fc. ^{LtK^^R^. R^iS^V^R^^O) 

Y. Y' :ioXXlY** tK^. > ^/i-g/.C 
V^UCH2C 1 S-Cfc9\ Yi:Y' i:Y" fil^i:"Ct>^ 

[0 0 8 6] R^t^. ^J^^IP:^^;?)^ 2-4 <DT/V^ U 

^^(D^-^t^O'-l 5<7?^^-C*?i[). Z;^^s^5aJ|/j^v^bC 
H2 SOli-^JiO-Cfe^o ^tc. n* Z' 
J^^JiO-l 5 0lf^T*fcf9. Z* d5^M>itVNLCH2 

10 0 8 7] Hb-^-ife^D' ) O^tJ^tf^U 

v^«!^t^UTT^ (9) X^i:>;^i^l^mmi^:t-/l-t>^m 



k 

(0 0 8 8] 
[{t2 8] 

HO 



(9) 



[ 0 0 8 9 ) ^ ( 9 ) tf'. R^' \-tmmm^^ 1 ~ 1 8 O 
^'ji. j^^M^^igcdM-i 8oii:^)|^7^^v^u5>lI^^:btr 

/v-^/v^-efet), r2' <i:R®'»ilRlC-e$>-5o R^' 

i^D* ) 0 2<1(07K®&S<I:. ^V-^yi^T^-hit^^ 
^•9jSbm{4 (a) <D^yUM:^7J5 (l-x) T% 

o, at)jgb¥te (c) <D^/i^itm*-^v^h^D 

10 0 9 0] 

Ut:2 9] 



(l-x) HO-A-OH + X HO-D*~OH + OCN-B-NCO 



OH HO 

o — A — o-ILr!i — B — A — 



l-i 



OH HO 
> — D* -O— N — B— N — 



10 0 9 1] ±f^(D^V (B2) teffilit^&tC 

ov^T^t. ^m2 000-29713 3-^^^{;:l5^^ 

4^1; »^'U^5^>' (Bl) ^fcti (B2) ti. 
}}:tuy^>mm (A) i:7Kyi^u>?V (Bl) 

(B2) to:)^vcMi 0 omm.n\^n\.x^ i-sos 



0-3 Ofil:gi5<^iiJ#-Cfflv^6tt5o ilBf'J'^-Cs}^ y ^> 

[0 0 9 2] ^mm (c) 
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ji> n^^it^^ (B) tK^^x.n^-^mm^a^^^-^xc 

(c) mmmft^m(Dmmmmmc7f^')^\^^i^ (b 
1) ^fcj± (B2) ^^m^'±^:it\c^^mi^m.^^ 

[0 0 9 3] Si^gi: UT^^. M^^it^^ (B) 

mi^. ^]):t\^:7^>mm (a) tm^'?-i[:^^ (b) 
t^^t^m^mtmm\^fz:^m'c. M^^it^m (b) 

[0 0 9 41 5:^;6^-Ct>::?'oy:j'H'yvT^-h^rt. m 

L-r y vr h ^n^-t^ ^^^-^^c/tt^ 
10 0 9 51 ^mm (c) 5>^i*9(owig^<^»r*2m 

'S^^mM (C) O^^Dfiti. ±iBU}t7HiJxMx>^^>' 

(A) iri^^^^k-a^ii^ (B) t(D^ft^Mioom& 

*3j:U^ii55>^{b-^i^ (B) foSi^Jl^!^:^^:^^^ 
^J!g (A) . m^'=F<t^m (B) *5J:Uf$i^fiS^J (C) 

^mm^M. mm^^M. mi^^^mms mn. ^ 

[0 0 9 61 ^mm\c^^mmmm^\it. ^^(o^m^^ 

mm:^m. tzt:^^^. ^^v^uy^i^mm (a) m 

^^it^^ (B) itit^\t^^V ^\^^>' (Bl) t>b 
<W: (B2) ] }ftti«l. --y-jfeifSrfflv^T^ 



So 

[0 0 9 7] :^V:tUy^>^m^o 

[0 0 9 81 ±fS.(OX^ti:0.m^miiZX^'^(bti^^V 

(B) t>^(bti:^mnmxih^o Z(Dmi}UM\X. ^^^y 

[0 0 9 9] z<Dmum(D^^j:mmt LTii. ^^mm 

[0 10 0] 

^:ymm (A) (7>mz, ^^^(O'm^^it^m (b) tzt 

^\'tm^(D:^^)^Udfl^ (Bl) ^3U<rt (B2) Sr^ 
[0 10 1] ^mmz%^:^^}) :^uy ^ >m^^n^, ± 

^{b-^i^ (B) f)^hf^^(Dx. mwm±\^m. mm'&m' 

[0 10 2] 

[0103] mmm^^m ; 2 O O m l tf ~:^- 

(C4 0t:cO7K5 Om 1 ^tAH, \^--:tj—<Dn^^^:^h 

y>f/uj^xm^\ mmvft. i^i^-e. r<oi^— ^2 
0t:o^f^{;iiSMU/c4 ot:<DlSia7K^f^(;i. 7K¥(c5t^ 
ui o^ofs#-e@^ur7.f/wAf^®tcft^ufc7K?® 
7bmti^ib^^x-(omm mmmt^f^m) ^mm. la^ 

[0104] mmi^<ommmm ; 
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<^mvs±^mwm> j i s k e 9 i i {caper 
T KVO-T^^ hiiiitei^^g^f^^aR 8 3 4 0 

[0 10 51 fi'J;^^^ : nM2 3t. 0%RH 
^BO^^Fb^ : ±12:7 ^/U^^fctti^- h^?^^ 1.30. 
6 0. 9 0 0 @ 
• [0106] 

1 1 mmi^:t-;\^ (D - 1 ) <D$Slat] 5 0 0 

[0 1 0 7] yt^/Uy'<:!f^tJ>^y^^^6 0X:\C 

Tv'^^y ->n— /WED 5 1 8. :Tit^^iym= 2 2 0] 

2 2 0. 0 g^4 0 5^>6-{tT?STbyto j^rnr^. 

T. K^2K:/:/^ffi^/^T. 3 mmH g (D^^S-C/>S<^) 

/KC^ Lr2-ai^/P^:^ri^>'Wi/ ]) -r /l-J^s 2 ^ 

yKDit^rmPUfc^^I^i^:^— (D-1) (OH^?!)^ 
b<05pj?|l:9'^=-a5 3 7) ^JiX^ 9 0 %r#fcp r<Oi^3^ 
— (D-1) tt. T^-e^$tL5o 

[0 10 8] 

[>fb3 0l 



*S5>^S8 0 2) $:l|X^9 0%T?^|.yto yW 
[0 1 10] 

[lbs 1] 



HO 



I 




OH 



R'= - (CHa) 30 (CHa) mCHs 

R«'= - (CHa) iiCH* 
[0 111] 

mmm 3 ] imm^:^:^-^^- (o ' - 2 ) <Dmm'] 3- k 

9 3. 7 g tZ-^'T/X^^^i^/l-^V i^i^/^^—y"/^ LM 
m^bX^ im m. ^□"□^ T7^;<7i/y S/a— /weds 

I 8. ^xK^i^^=2 2 0] 2 2 0. 0 g ;6^e>> 

I I mm<D^mcx ^ . 3- Kxs//^:r=^->'>^c2 bvur ^ 

2 ^/KDit^rmP l^tim^i^:^—/^^ (D* - 2 ) 
(OH^ffi;i^e><7>¥^*II^^fl:6 2 0) ^iR^9 0%-C# 

:feo ro'::;?:^— (D'-2) tt. T5^-c^$tt^)o 

[0 112] 
[{b3 2] 



HO 



OH 



-CH 



aCH 
CHa 



H (CHa) aCH. 
CHa 



[0 10 9] 

mJ^m 2 ] [#?f^v?:3f-/l. (D* - 1 ) co^i^] 3- K 

x>'/i.;^-de>i/:7^n tvi-r^>' [jtS^lb^xil (^) jSi] 
110. 9 g i: Kf^i^/^i/y $^i^yU3i-xyi- [jiSmibX 

1^ (TO f&i^a^ r7^;^7i/y e/D-/UED5 0 2. 

3i;}fdrv'^E= 3 0 4] 2 7 7. 1 g e> . ©iit^^J 1 ^ 1^ 
^0|fef^tC<t I? , 3- Kv'V/Wsh^^V^^o if/wr ^ > 1 ^ 

vm\il.rzm^i^:^—y^ (D'-D (OH^;ii*e><7)¥ 



R*= - (CHa) aO (CHa) iiCHs 
R*= -CHa<pH (CHa) -CH. 
CHaCHa 

[0 113] 

mmm4] [:/u2j<y-7- (p-1) osiat] 200 
ti. mmmi'r?^ij^vitmif^i^:t-/i^ (d-d ^4 

(HMD I) [B^ic/Ky «j^u^:xx^ (TO Si. nog 

^=49. 3%] 2 2. 8 9g^it^^. ^mmA^t^ 
[0 114] l^v>-e. y7:^=^P^U^mW\.^J:^>h:^^ 
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M^{^m^ik(D^l-^^V-^- (P-l) [NCO/OH 
= 1. S^/i'/^yK NCOfiffi=5. 8 %] ^^tZo # 
^tuVhT/UTKi;-^- (P-l) ^\zi^^<Dmmi^ 
ir—zi- (D-1) ;55^-r5 2o07K^g<Z)#>tr(ci 

r•:^-^ (hmdd ^d^T^u^^^^^ (-nh-co 



[0 115] 

[SSI5g0»l5-7l (P-2) - (P- 

4) (7:>M3t] S^5t^j4tc:fcv^r. mnmf^^mim\c7r: 

(p-2) - (P-4) ^SiitU^o 
[0 116] 

[^1] 





^mM4 


















m m 


D- 1 


D- 1 


D' - 1 


D' -2 




537 


537 


802 


620 














68.0 


51.5 


76.1 


36.6 


HMD I 


32.0 


48.5 


23.9 


63.4 




P- 1 


P-2 


P- 3 


P-4 


NCOX'OH 


K5 


3.0 


1.5 


5.5 


NCOfflB [%] 


5.8 


15.7 


3.8 


25.7 



[0 117] 

mmma] L^v^i^^i^ (pu-i) (Dmm'] lo 

0 Dm l^fl:<DSUSMir/>^://V':7^;^=3(crtT|gcoP 

EG 1 0 0 0 miEit^ m) m. ^^^^^^m (m 

n) = 95 6] ^140 gttiZ^^^v ^^'>— /l-T-C 1 5 
Ot:tCT^|^L. rtL^^i^UT'^^iSibMEET (2mmH 

g) vsmmm^rnvtzo peg i o o ooi^j^i^^'tc^ 

©i-S7K5>f± 2 0 0 p p m-CfcoySio 

[0 1 1 8 J rco>'^;^ = F^o?a^$:9 ot:^ 

T-?ag$:Tif. ^^^^j^^immco^^-e^iytufco 

-?:Lr. ro:7^;^r3p^{-, ^{bB^^ih^Ji: UT BHT 
(i^-t-:;^^/Wb: Kn^^i/ h/Uoiv) ^ 3 0 0 p pm^JD 

(p-i)«r20. 5 6 g. -^:^1^p<^l^>'i^-<y->r 

9. 3%] ^2 0. 0 4 gttii^> f5i^,hb-C 
i<:^f^/U;^X'^^ h (DBTDL) ^0. 05g 



[0 1 19] #e>Hfc2Ky i^u^i^ (pu- 1) t*. N 

CO/'OH = 0. 9 0^/w/^yw-t^fcofco 
[0 12 0] 

[i5i3@«?ll9-'2 2] [jKy^^U^V (PU-2) - (P 
U-1 5) (Dmm ®^i^^?^J8^C:^oV^T. J^3|Sfm^?r^2 

yiJ^U^^' (PU-2) - (PU-15) ^SSjgLfCo 
[0121] 

[JKat0iJ2 3] [Tj^y ^U>?>' (PU-1 6) (DiKit] 

tz^ 'tti:i:>'hzfu:^V'7- (P-l) ^^v^i"t-> PE 
G6 0 0 0 tHMD I (Di^^^ffiV^fceX^li. mT^mS t 

i^^tdbr. 2Kyr>L.^> (pu-16) Srffiiigufco 

[0 12 2] 

mi&m2 4] K3^«^Ij8^I^o^^r. mjisi-m^^i^2^tc 

EG6 0 0 0. jKy-r h7;^^l^>^:3i— T^/w^r y /u 

(PTMG) 1 0 0 0 irHMD .I <D;9^^ffiV^fcjl^^|^, 
^ig^ys irl^WcLT. jKy 'i^U'^>- (PU-1 7) ^ 

[0 12 3] 
[^2] 
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®2« 







PEG 


PTMG 




jilBHMD I 


Mw 








iSo^ft Cwtx] 




S^S [fit] 




xiO» 


8 


PU- 1 


PEG 1000 


77.5 






p — 1 


11.4 ' 


11. 1 


21 


9 


PU- 2 


PEG 4000 


90. 1 






p — 1 


6. 7 


3.2 


67 


1 0 


PU- 3 


PEG4000 


85. I 






p — 1 


12.6 


2.3 


64 


1 1 


PU- 4 


pprinno 


73. 0 






p — 1 


27.0 


0. t 


58 


1 2 


PU- 5 


PEG6000 


87.2 






p - 1 


12.8 


0.0 


154 


1 3 


PU- 6 


PEG6000 


94.8 






p-2 


5.2 


0.0 


164 


1 4 


PU- 7 


PEC6000 


41.0 


PTMGIOOO 


41.01 


p-2 


15.9 


2.1 


88 


1 5 


PU-8 


PEG 1000 


78- I 






p-3 


10.3 


11.7 


22 


1 6 


PU- 9 


PEG 1000 


60.8 






P-3 


32.0 


7.3 


20 


1 7 


PU- 1 0 


PEG4000 


74.2 






P-3 


24.4 


1.4 


59 


1 8 


PU- 1 1 


PBG4000 


65.4 






P-3 


34.4 


0.3 


54 


1 9 


PU- 1 2 


PHGIOOO 


77.5 






P-4 


21.2 


1.4 


18 


2 0 


PU- 1 3 


PEGIOOO 


67. 2 






P-2 


32.7 


0.1 


20 


2 1 


PU- 1 4 


PEG 1000 


70.4 






P-2 


29.4 


0.2 


18 


2 2 


PU- 1 6 


PEGIOOO 


68.2 






P-2 


31.5 


0.3 


37 


2 3 


PU- 1 6 


PECBOOO 


98.3 










1.7 


175 


2 4 


PU- I 7 


PEG&OOO 


80. 1 


PIUGIOOO 


16.0 






3.9 


142 



(Kl) PEG I 0 0 0(OMn — 9 5 6» PE G4 0 0 0 05M n - 3 4 5 0, P E G 6 0 0 0 ©Mn - 8 7 0 0 
10124] [^3] 











NCO/OH 


D/(A + D) 






[Dol/mol] 


[moi/mol] 


8 


7.7 


. 0.9 


0. 15 


9 


4.5 


0.9 


0. 24 


1 0 


8.5 


0.9 


0. 39 


1 1 


18.3 


0.9 


0.62 


1 2 


8.7 


0.9 


0.62 


1 3 


2.7 


0.9 


0. 32 


1 4 


8.2 


0.9 


0.25 


1 5 


7.8 


0.9 


0. II 


1 6 


24.3 


0.9 


0.32 


1 7 


18.6 


0.9 


0. 52 


1 8 


26.1 


0.9 


0.63 


1 9 


7.7 


0.9 


0.13 


2 0 


16.8 


0.9 


0.31 


2 i 


15. 2 


0.9 


0.28 


2 2 


16.2 


0.98 


0. 30 


2 3 


0 


0.9 


0 


2 4 


0 


0.9 


0 



A: PEG, ^fc«PEG+PTMG 
[0 12 51 A) C^o°D^ ^ctKIJzi.— SP 2 0 4 0. Hmb^ 

lUMmW ai^u>'- 1— -^=3rir>^fi-^#: (PO- m) (ASTM D 1505) = O. 9 18 g/c 
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m^. MFR (ASTM D 1238, 190t:. 2. 16kg?S!ffi) = 

3. 8g/io5>] 9 omg^t. s^3t^J8-e#e>ixfc 

;}?yr>u^>. (PU~1) lO&mUt^. 3Omm0 

z,mi^mm (HAAKE) ^m\^^xiBo'xz<om&m^ 
10 12 6] J5^cv^-e. :L(D-<i^y hi)^^. rv^^mm 

10 12 71 

[^Jfe^J2] lliS^it::joi/>T. PO-AioXXJ^PV- 

[0 1 2 8] 

[Hife^^JS'-l 6] HJg^Jl (c::}oV^T. PO-A^rmS 

fco ^mSr^3^«C:^-r„ 
[0 12 9] 

7] iijte^ijc*3i>-c. Po-Aofe:t>!? 
p- 1 4 0 3. • T^^jj^v 4^1;'^^:^/^ 

im MFR (ASTM D 1238, 190*t:. 2. lekgiSffi) 
= 1, 3g/'105>. g^^l^=./l-^^fl:=l 4fifi%] 

PU-i<Dfti?»9(cMi^0yi o-e#3tPU-3 

[0 13 0] 

[|IJfe0)Jl 81 ^Jfe^?iJl{c:joV>-C. PO-AC0f^:b«9 tC 

po-B^m\^\ pv-i(Di^t>^.{cm^mi o-c'^^it 
PU-1 2^^^^]^Jtu^^i, HiS^Ji tmmicff^j:^ 

[0 1 3 1 1 

[HJffe^yi 9] |life«?yi{;i*3v>T. PO-Aoftt^ijlc: 

PO-B^^V^. PU-l<7:>f^t5i9(cS!iat^j2 0-C#fc 
PU- 1.3^ffiV^fcJ!^JLi^1^ii. ^Ife^iJl .5:f^^lCfT^^o 

[0 13 2] 

[^iSl^j2 0] ||]^^JHC:*5V^T. PO-AOf-^iiDfJ 

(c, • (po-c) 

A- 7 0 1 . • -t'^tKV 

(m MFR (ASTM D 1238. 190*C, 2. 16kg?^S) 

= 5g/io^. r^y /i^m=^^/i^mm= 9 mfi%] 
pu- 1 coftt?«9{cM5^^ 1 o-e#ybPu- 3 

[0 13 31 

immm2 1] mmmii^:t6\,^x. po-A<Di^t>o 



{c, • ^^iJ' y/u^^S-^f*: (PO-D) m 

NO 9 0 3HC. • -r^^V /Ky <5r^:;^/l^ 

(m M> MFR (ASTM D 1238, 190t:. 2. 16kg?^S) 

= 3g/io^. ^t?'^ y/v®^^a=9mfi%] 

l/\ PU- icont>»?;c®iig0ijl 0T#fcPU-3^ffi 
[0 13 41 

mmm2 2] mmmi\c:)s\.^Xs po-'A(Di^t>^ 

(d. ^^U-^^-i^gfbrriyU^fi-g^fts: (PO-E) [^p"d 

(ASTM D1505) =0. 923g/c 
m^. MFR (ASTM 0 1238, 190*t:. 2. 16kg^^S) = 

2. 0 g/1 0 5>. i^^tr^/i^^fi=3. 5Sa%] 
^m\^\ pv- i<DRt>oizmj^m2 ix'^ftpu- 1 
4^^v^fcJeJl^li. mmmi tmm\^n^j:^tio mm^ 

[01351 

' mm\f=^/i-^m^i^ (po-e) 

v\ PU-l<Oi^io^\cm^m2 2X^tzPV-l 
[01361 

mmm2 4] =^^u> - mnk^=-/^^m^i^ (po- 
E) 9 ommut. mi^m2 ix'Sibfhti^v ^i^^i^ 

(PU-14) lOMM'^t £-:^y'^'7^^J^zfo-/ 
^m^y^T^—h \M^u^ i^U^l^VP LS 21 

2 2. m m'] 2mm:ut^. mmmitm 

[0 1 3 7 1 

[^Jfe^?ij2 5] :3^^U>' • g^^fcf^^/l-^fi'^iJfc (PO- 

E) 9 ommnt. m^m2 2xi^ibti±^v 
(PU-1 5) 1 om^ut^^^—m^ y->T:^—h 

im^u^ ^U^VVPLS 2147, 

(^) SSI] 2mmnt^. m^mi tmm\cfffj:^fco 

[0 13 8] 

i^mmi] mmmi\zis\^^x. pv-ihrtt>^{zm 

mm2 3x<mtiFv- 1 e^mi^^it^^n. mmmit 

[0 13 9] 

i^^m2] mmmi\c:h\^^x. po-Ai6j:u^pu- 
1 (Dm^m^'tti'eti i o o mm^. o m:i:^«d^ je l 

[0 14 0] 

[itifiS^S] llig0^il^C*5V^T. PO~A*5ctUfPU- 

1 c^fti:>'9tc. PO-Bco;^^^i^fcJe^^ti, l|j[fe«SJl 



-17- 




U- 1 Of^i^*? =^'-'r/i^mi0i^'f'^t^m'Cih^ 

^^^mm±m (as - 1 ) m^a^ I r g a s t a 

[0 14 4] 

Dt^m?] mmmnc^^^x. pu- i<??fttooicisi 

[0 14 5] 
1^4] 





^ iS w 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 0 


1 1 




PO-A 


PO-A 


PO'A 


PO-A 


PO-A 


PO-A 


PO-A 


PO-A 


PO-A 


PO-A 


PO-A 




90 


80 


' 90 


90 


90 


90 


80 


60 


90 


95 


90 


s m 


PU-I 


PU-I 


PU-8 


PU-9 


PU-2 


PU-3 


PU-3 


PU-3 


PU-4 


PU-5 


PU-5 




10 


20 


10 


10 


10 


10 


20 


40 


10 


5 


10 




79 


69 


120 


130 


125 


110 


97 


76 


70 


146 


109 



























[0 14 61 [^5] 





% ^ m 


1 2 


1 3 


1 4 


1 5 


1 6 


1 7 


1 8 


1 9 


2 0 


2 1 


2 2 


2 3 




PO-A 


PO-A 


PO-A 


PO-A 


PO-A 


PO-B 


PO-B 


PO-B 


PO-C 


PO-D 


PO-fi 


PO-E 




80 


80 


80 


30 


90 


90 


90 


90 


90 


90 


90 


90 




PU-5 


Pl)-6 


PU-7 


PU-IO 


pu-n 


PU-3 


PU-12 


PU-I 3 


PU-3 


PU-3 


PU-14 


PU-IS 




20 


20 


20 


10 


10 


10 


10 


10 


10 


10 


10 


10 




85 


91 


130 


114 


120 


100 


66 


85 


108 


113 


12 


6 





























[0 14 7] 



[0141] 

[tfc^0»j4] mMmW^-^^^^X. PO-A:tei:Utpu- 
icoft^i^ic, PO-CcO^^^i/^fcl^^ti. HiS^Ji 

[0 14 2] 

[ttis^^ysi ^js^^y itcjBiNr. po-A:foi:t>*pu- 

[0 14 3] 

'mmt^=^ji-^m.^^ (po-e) $r^v^. p 
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[0148] 



^3^ 










^£&0y2 5 














m m 


PO-E 


PO-E 




SO 


90 








m m 


PU-14 


Pl)-15 


SB'S msim] 


10 


10 


mmm 






m m 


5U7> VP LS 


iiU7> VP LS 




2122 


2147 




2 


2 










2 1 


2 5 











^ m m 


I 


2 


3 


4 


5 




PO-A 


PO-A 


PO-B 


PO-C 


PO-D 




90 


100 


100 


100 


100 


m m 


PU-16 












10 












210 


>240 


>240 


>240 


>240 















[0 14 9] 
[^8] 



-19- 









m m 


PO-B 


PO-A 




90 


90 


m m 


AS-I 


PU-17 




10 


10 




2 2 0 


2 10 









0 15 0] 



Sr. 6 o*C(oiaia7K:«f I'nc^e 0 BmmmmmL.ti^. m 

[0 1 5 1 1 

imi^m 2 7 1 mmm 2 e tcib^^T. ^^^^^j 1 7 -e^i'fc 

[0 15 21 

[ite^^^jsi =^^u> ' I'-^^^^^m-^i^ (po- 

2sa^^^. 3 omin<t>^m^mm (haake) ^ 
ffiv^r 1 8 ot:waig^;£-c^j»)igj^L. mmm^m(D 

[0 15 31 2^v^-e. rco-<ix:y hd^p>. Ty-(^mm 



[0 15 4] 
[0 15 5] 

[ItiSJ^Jl 0] itiJ5^j8fciol.^r. ai^uvM— ^ir 
v^fi-^ii*^ (PO-A) <of^t>!9t;i:3^^u:^ -g^®?tr- 
/v-^fi-^^zt^ (PO-B) ^ffiV^ybi^Jl^W:. it«|Sfii8i:l^ 

[0 15 61 

[it^^J 1 1 1 lim«?y 2 6 {CJfeVNT. ttlJ^^J 1 0 T*1#fc 

/Co •tcD^:^$rm4^*c^-fo 
[0 15 71 

[Hlfe^aj 2 8 1 Ultefi^ 2 6 ^CJ3V^T. ^Jfe^^ 2 2 Xmtz 

O^m«rll4^(c^-f-o 
[0 15 8] 

[Hife^ij 2 9 1 nmm 2 e tii*5i.^T. m:mm 2 3 -c^fc 

(7>j^:^^m4^tc:^i-o 

[0 15 91 

mmm 3 0 1 iijs^ 2 e (c^ovnt. ^jg^j 2 a xmtz 

[0 16 0] 

[^j6S0ij 3 1 1 2 6 \z.^\i^x. mmm 2 5 -e#yb 

mm\cmm^m^n^j:^xmmm^m^^m'&\.fz,. ^ 

[0 1 6 1 1 
[^9] 
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[0 16 2] 







^ m m 
















^ O 




8 


9 


1 0 


1 1 


m m 


PO-A 


PO-B 


PO-A 


PO-A 


PO-B 


PO-B 




90 


90 


98 


93 




98 




PU-1 


PU^3 












10 


10 










w m 






SF-I 


SF-1 


SF~1 


SF-1 








2 


2 


2 


2 




85 • 


106 


65 


>240 


50 


>240 


w 


























[^10] 




























, m m 










2 8 


2 9 


3 0 


3 1 






m m 


PO-E 


PO-E 


PO-E 


PO-E 








90 


90 


90 


90 






m m 


PU-I4 


PU-1 5 


PU-1 4 


PU-1 5 








10 


10 


10 


10 






m » 






m> VP 
LS 2122 


ifvr/ VP 

LS 2147 














2 


2 








95 


72 


45 


32 



















[0 16 3] 

[^jfe^j3 2] mmm2 2x*nhfhtLy ^ ;i^M.tmzy 

[0 16 4] 

[^ife^j3 3] llliS0ij2 3-e4^ibttfc>^^/^i^i:I^C:7 
[0 1 6 5] 

[Ilife^^d3 4) HJS^ji ^cio^/^TPO-Aoftt>9^wP 

Pr^'oyiJ^TKy-T- (PO-F) [^D^n^ J 7 0 5. 



(^) ^7>K2i?y-^— ^& (ASTM D1505) =0. 
9 1 g/cm^. MFR (ASTM D 1238, 230t:, 2.16kg 
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